The generation of MHC class I-associated peptides is only partially inhibited by proteasome inhibitors: involvement of nonproteasomal cytosolic proteases in antigen processing?
The proteasome is believed to participate in the generation of a large percentage of peptide ligands for MHC class I molecules. This conclusion is based largely on the activities of peptidyl aldehydes that block proteasome activity. We tested the ability of a panel of proteasome inhibitors to affect the generation of MHC class I binding peptides in mouse L929 cells. Included in the panel are peptidyl aldehydes and a microbial product, lactacystin, that blocks proteasome activity in a distinct and more specific manner. Contrary to expectations, proteasome inhibitors failed to block the generation of a large portion of high affinity peptides as inferred by measuring cell surface expression of newly synthesized MHC class I molecules. These findings were confirmed by examining the effects of the inhibitors on the presentation of individual antigenic determinants from endogenously synthesized or exogenously delivered influenza virus proteins. Presentation of peptides derived from exogenous basic polymerase 1, endogenous basic polymerase 1, and nonstructural-1 proteins was decreased by inhibitors in a manner consistent with proteasomal involvement. Presentation of peptides derived from endogenous nucleoprotein was not significantly affected by the proteasome inhibitors, while presentation of exogenous hemagglutinin and nucleoprotein was enhanced by the proteasome inhibitors. These data are consistent with the involvement of both proteasomes and nonproteasomal cytosolic proteases in the generation of a significant portion of MHC class I binding peptides.